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immi] i n 2 03tf>ffljft£3ru 

I TOflfciJVvc. (400) H^-* 

I n 2 03*gA(CSn3{«$ilTV^^«gSA> 
t>t£h I TOjgfcfcWC. #*gfi<^^< i: i-8<0te 

[fi3c«3 ] liffErtaffl-ra. &*& H i.co ( 4 o o ) m 
#mmziift£mfobT^&W£m2£M!m<D i to 
m. 

fc^Tf S I ni0 3 |g H |fc:Sn3{«$<XTV^^*g l B 3 !{p 

^^scifc^at-ri. i Towum&cm. 
cv)?%< t h-utmmnwak. mwmomizjt 

fufBS§t»5rttffiJU±. I mOsffm&ZHL. t*^>tt 

mmi^th i MOz&&\izsnimmztix^h$> 
Isaacs- o . fr~o<m&7yyts:< t i>-mm8>mw 40 

xmcomz<?>frz\,'&Mmtfrt>ffii$.ztix^& 1 to 

USH% 
[0001] 

Z b OX* £ 1 T Ottfc . L^&i'CDE 

xU?hD;DS7?ff (ECm?) . m&%b* 50 
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^mffitfflV^dfcO-C^SITOlii:. fa/P- 
;N"*;l^fc'<93fc#^Mfc:JlJv>.& i b VX'Z 5 E LSi^ 
bimt&. 
[0002] 

[«3lW5ft|g] I TO (-fy^Ar^y -:**1M 
H) 14, I mOatDffl&fc^TU **OC-r ar e e 
arth ox i d eSflBtifclib i xby i t el 

m&bwmz>±)i&imiftt& i ntOat&iMc* s 

i Tom&%<m^t>tix^z>. 

[0003] Zti^co&Xm^FcvW&t LX I TOjgSr 
JBv***a. JtfiSitf>*§&lTO&£ffl^6fc, ffcfc 
S^OfiWB+fc I TOJiTfi»3i-iai£W*S3:t><0 

xhtf*Z%t><r)b%->XLto . *<7)fc#> x &3fc^ 

[0004] 9. ITOKtf)®j£if8;fcLT. X 
^•y^'JV^WIW^ (PVD) tioTJB 
fitrSST^. *Sm*10-14 77 6 9^&$Tffbf; 

v^. mniTomni&fSvmiX'ii.. mux 

To®v)mmHmtfi)>btti>cob%z>v. i tobi 

mmx±tx. *(Dfflmtf±%<%'>xL£ozbw 
%\t>tix^h. zaioemmcrtZKiTomE 

mRim. : msm^b'i)^m^ixiELmizni 
x. iTois^ij^asL^aj^^+wfcmsg 
vffiix 3 . z.<r> i o iz-mffrnmiizzmzzux 

ZZblzX^X. ELm?W£tt.LXLtoZb&i, 
h. ELS^^fSr*«fiTLTLid. 
[ 0 0 0 5 ] flT. I TOK«3effi£«F© f «® 
ffiS^h$<-rSIt*«#i^«.. L*»L. ITOK 

TOK^gJ&3Xh*s^^t,<0fc^-5TL*3. !Rf 
fc. muzt^Wmmti^ I TOlSfcifc^TJi. 

iTois^^feT^-s^^^t^js-rs^ 
imu^b\ iTomw&m.m\^<7)b*s:^xL 

to. 

[0006] 

[^bh^JB^LJ: o b-?hwm *m\*±.mttiz& 


/hS^ I TOjgtrg^fcJ&JS-f k<Otl S I TOE 

m$rcti*7>mm3w>bz ^ e L^s-sew-s .r t & 

[0007] 

womrnikssmoiTomi. in 2 03<oaj££w 10 

U *>oitfrS«jiJ-#1-S I i^OsghSlfcSntfajg 
( 4 0 0 ) B*«-^ri6ife:S|6i l/o**£ t Sr^at ■+ 

[0008] ±Eiis£ aa*-*- h*m&mm2 tia 

©OITOBHi. I m0 3 «>fflj££#U t^ttFM 
mirth I n2 0 3 *g^fcS n*W$ilTV^^*SH B H 

[0009] ±Eiis^j^-f h^mi<mm3 us 

»<0 I TO&Ji, n$m2izgM<r> I TOUUSl*?, 

HBMwrai* (4oo) mtm&m-Kfo 

btzti-eti&kZit. mtmfcrmm&gztfjxm. 
^m.titm(rmmnmx^mLtiimx\ m^y 
v^-tm.T&vxx-kimTZwmb b himm* 

b . mE>f yw&itim? b mixx-tmr t * 40 


(3) ^2000-128698 

4 

&im?$wmb b b£mmmm±izimzitT 
mmmmmm'&mmj8f&JMb. &i>%&zb 

iW&bti,. 

[0010] ±Mmm*tmth*%fM>mim5tZai 

nmEuem* **±fcisftMu swcttifirrs- 
fc fc-^SHB^mffiat . assart 
iffi.2tiz>mmbfrt>m$&tii>E ls^-cao.t. 

wEiSWSrmffifltt. In 2 0 3 Offlj££#U 
m&tt-tZ I niOa&HlfcSntfBigSirO^ 

mnmzijtozmfiLx^zmmb. ^msamnm 

xmnmz<o^z^$mmbfrt>mj&.ztix^& i to 
m^< b i>$m&£.ffi£x^hz b tm&b-i-h . 

[0011] 

[H^coHilS^®] *WW) I TOtf, I TO&&tf 

*<mtfVjm. m/izELm^iz^x. mimzbiz 
zti?ti<vmb<mm$:&LTizwmts>. 

(ft^Jil fcfBStf) I TO«) *fH)§£tt. Xt^y? 'J 
iihffflSHftX-xrt*, ? y yftftoZbtzX lomfeo 

m*±tziTomm&?&mz. mwm. 
£ifttL&mm&b'm£ftm*iz&z_x i tou* 

[0012] #£>*i*:«- 1 TOBtfcowt . Xi&HWriS 

^«&3ft, #ITOIIJ, I n 2 0 3 <7)«jit£WU 

££tSiS^*S£fc#;ba^*:. ^ISbIO (2 
22 > ffl. (400)fK (440)35. (622)ffl 

atx ( 8 o o ) H^nHffe-^^-eti-e^^ < jgfis 

3feSlt5r*«>. Id* 1 ?%m$tlh (400) fflOSlfi) 
SF (40 0) SrtWLfc. 
[0013] 
[Scl] 


P(400)-Po(400) „ 

ElSlJI(%) : F(400)= — i-X100 

1-Po(400) 

fflg L fc^Jt it : P(400)= Z 1(400)/ Z l(hk « ) 
HSlRl^(0aift3UtM: : Po(400)= Z lo(400)/ z io(hk £ ) 
Z 1(400)= l(400)+l(800) 

Z Khkfi )=I(222H-I(400)+I(440)+I(622)+I(800) 


[00 14]^rii. mfamF (400) #**V«ir. 5S-tS^I*|6j) £mSlLX^ZbBZ-Z>. F (4 

«4ia^> (400) m&mrimznfo (mfar>$mizjttx5o o o ) tfo%izt5\,*x\*. %tg&co uoo) m&vy 
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5 

lTOMOJtffiffi£4M£fcJ:'J»£U E|6|gF 

(400) fc-e^jtiHiifcw^^m-efimfc. * 

wag*. H5fc*i-J: 3 fc. EUd&F (400) 
[0015] m5lZJf;Ztlhm\lMf : %ffl2l l Z^\,\ 

a. tMH6&j*L?tv&vit;-?tt. i niosi&ft&ir io 

fcJSiere**. iii&oxiMWfHfr&fc, (40 

o ) mv&fo&ffim^ i Tojsjjt'iasfiu^/h^v^i: 

iPhKS n«3W^5*»^S I TOWKfc 
wc. #*SbKo (400) BS^-*[6]fc:Sl6l§-e-S z b 
tnit&tiLZ&K'rhZktfX'ZhZ.ttMJil 

[0016]^. *&BJ§£<±. #fcj£I8SJg£2 5 0 

wihizLxiTomz&m-zzttzx*). 20 
(400) is^si&isi^# < -e# s «i fc t Jiaj Lit. 

*) . H8fc^-r J: 3 £«iPb0> (400) B^BfaPB 

iitwuHLfc. ««fi<o (400) m<nmm<?yf 

Ttt. (400) ffitfS^fc^fcJioTEM 

;h*fctt. 09K*3*iWi^S3oc:fc£S^ 30 

[0017] *f&H8<7) I TOtttt. EUKttt&tzS-fti 
T&$*lfct><9TJ>6. UtititO (400) 
fcffi|6| l/CV^S b . JHE&fthS < SrSSifcloVvcH; 
!ltea<&oTV*$rv (400) ffi?«f6]#*S.nrft 

«t* I TO»tDitfiifi;£/Jv3 < I/O** £ *>ft 

[0018] ^mmxn. m4x^Lt:Xoiz. eisus 40 

F (4 0 0) *58 0%J3Lli<0€Tl. 0X10" 4 Q ■ c 
3. 5%f«l- 2X1 0" 4 Q ■ cm<7)}ffiMt:ftZ,Z 

b ffxz h . i&m<r> 1 Townmmmtmfcztiz 
t>MVMt\\ zmmsmb i/chl *)v?Vib ix 
mtx^x^t. mbLxmixi>i\,\ #c 
mx'n. el«^». Ecm?. m^b-<^mm=F 
(vmfewmb Lxm^h zbwx-z s. 
[0019] *m&> 1 Totttt, %(7>j&f8d5mx'miiz 
wfczti&hoxit&w. mm*.**-/ 9 u y?mz 50 
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<fc->Tx I nMfSnffim<V8feXlS&tl& In-S 

^Wi-y 9 U y^i&ff d i b izX 0 JWE^aBUifc 
I TOjgSrJgjfcr* fcfc'U ZCDBf&T 

[0 020] .I<7)i§3\ J«ISi5S?r2 5 0t:JjLhK:-fl. 
Zb#mU\ ZcoioiZf&m&gizmgi-t&Zblz 
X*). l^LtiXoiz^^ff) (400) ffi«E|6jg£ 
<-TS £fca*CS , I T0#<9ifcffifit£««>T/h3 
<-fS.Ifc#T#S. JSW^100nmjy±ft 
&Zb#mU\ Zff)Xo £®m*MSii-& ZktzX 

[ 0 0 2 1 ] $ t>\Z. v h®&* 9 2 %&LTtZ? 

&ZbW&iU\ ZOXotz. ?-yvh&&i>hZ 
<-r&ZbtzX*). Xrtv?i£lxfi:9-7vYm-Z9 

*mt*Z b&TZ h . *OlS3L ««b^ (400) 
(H£JS2 fc^^) I TOM) *W%n I TOUIi. 

wmxxmmmimco x 0 nzm£?ht&>. ^- vmk 

RTffflB£<7)^-ftLi>#>btth(Db%:&. 

[0022] ftgtmiz&^xit. &&&py}?tc< b t>- 
ummimnmiifotzwfaLx^ht:*). 

Wf±*<.m&ii i ^%l><r>b*i:h. *<m%. 1*1 
&m<r)~>-hmrat>b2%i><?)b%:&. bZ*>X. icfj 

mmtztn?z>'j?%< b i>-m^mimfH i t 

[0023] tt:. mmma. tcr^^m^m^u 
%i><?>b%h. mm\i. mmizit'tx'bz 

was^'h^v^, m^ftb ixi/-h&imm& 
[0024] *^hb£7) i TomzmM^mmmt l 
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[0025] rtlSS^tCiSV^T % Eft LT V^gnFuffittg 
IfeJfcffilSlLT^TtiV^L. 2mJb^*ffi|plL-CV^-Ct> 

io~2 0%tf>S3$:fc~>,rk#if£U*. znioiz 
mmomz *&m-f& z k k i o . urns ms 

[0026] mmmimzt^ximtzmfezti 

< k €-S^i&ffl;W^J?£:frflfcEli^5 XdtzB 
[0027] ^ffijf ^jfctrffifcovvc t>**fc&£;**i 

[0028] *^<o i tokt-«. nwm.w-w§ 
<mmmm-x-i>h^m^\\ mm. x>*<*9 
v>rmz^x.m^m^zwmmx$m 30 

vzm^umizx^x. j&m&.t:m&tz&^xms 

mZ&tfL-t&ZthX'ZZ. #38HJ!<*>ITO&fcJL 

[0029] tti. mamtrnm-zisuz. ^hski 
eijcm-kwmzmirtzz t izx o . «tm#Rav 

(ff^^3fciaac0 1 TOR) *mi<?> i toitc«. 
rt&lO&fciB,?) (400) fBW I TOK<0«$^[6jfc 

sisiltv^^, is^ifc^»iToirw>s 

iOk&S. 

[00 3 01^-C. #f&Bfl?>ITO|IT1i. 11*^2 
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TOK£ffc3l@PHf?)1i©fk LTfflvtftff . ®<7)is-V 
mK&WfiX'bZ^tfVpllZ. *<9?Hg«#£litf>T/h 

$*t>^i:'r&vit* j -c§&. tit. rnm2izsmer> 
nomtmrn^ mmM^mtiz. m^mm 
sm^mizmg&fc-rz t #x-z . maammintz 
zmtzmtih z t iz i h e -L*?«E&fl*iSjkr* c: k 

,Ik#T£S. 

timtfii!tti&mffi.#X'XJ*v ? y y^fra ^ k 1 

7 ( I n^flfe^) k. XX*^iii5|^ftc0XX^ 
^TK^ ( S n^gfiff ) k S-i^k k t>fc0rS«iarr 

mzti£m&>mffi±.tztmi$itx i tois^^jsl 
fc. i<ok#, Sff«oMaK£ i o ot:. 200*0. 
3oox:atf4ooic<7)#iaerc«^LT. 4S3i<?)i 

[00311 ^9 LT«fi!t$fut# ITORiOJtfiStS- 
«L«tWELfclt», HI Ot^-ri^fc:. 

mmi> i mmthiz'oiix i ToisoiaHiiJ^/h? <^ 

SClk^aj^tUt. HI HZTFTtXoiZ. IT 

OR<7)ja£fiu6S^<^Sfc:o<tT. ITOKcoBBaS 
ktfjLSittfi*:. $^>fc. Hl2t^H- 
J: d I TOMwHaS**^^ < fc&fcxrfix. 
I TORS-«ffi«fc LTffltvfcE LS^toaS^^ 
Sj&HffrLTVK^k^as^ii^. *56BB<0ITOlS 
«o®jiarffi(i. ziit><?mUzm^X%Ztitii><7>X' 

[0032] *^co i Tom>mmmTM. vcma 
iSJik^flij£3tis iTomagBftSfis. rta^-c 

MSSitt'hSSri^kSrS. ^IW-CJi. Z<»\mXsW 

mmtit't.xmnmztfi'te^tiibi'-h 
[0033] u-yx. i Tommsasmv 

tt. rtl»«&^iii®^-bfiSu!p'kt>t:/hS<. 
o^Blc7)^iB<oii5fflg*5/h§^iTOJg. t^rt>*>IS 
^flsk tT^-hJSOlViiag^^'mt^hS* I 

Toj8*gBtft$tis. H&mmf&i.mizis^x. msk 
^^nmtmmtitmmz-o^xM.. kox o 

[0 0 34] I n^-*f4^fcSn^^TS^k* { i^kk 
t fc»»± IZtmt h iZ-ltlX . I n 2 O3 tSAlC Sn# 
®J§L^a^«£ B B B kLT^$iiS. C^k#. S 

froaiiias^^x^kias ( 4 8 o~5 2 o-c) i 


9 

<v&®(rym.£*iZ>. £ofc£. iJEr^tJS 
fcfctti»^< fc t-aogi.fi.Sk *sfc ( 4 o o > m& 
^fcffiiiotTjss-rsifc^T^s. flat 

[0035] -J5f, SlffiWBjfclgfcfc » 
rtSRBS^LT I n£^?Xtf Sn-ftfjlB^) 

s. 

[0036] &±(?M&lzX 0 . W&fck VZis- M£ 
[0037] S*<^ffiiaSS:^XttjfciaS*fcli-e 

[0038] »*cOffiBt-PV^««fclS^§*lS t<0 
ftWSJ££;h.& Intf)*!^ In?5 

[0039] mm?> i n-smtf-m S n^g1&7£ 

Si: L/C. 4 f5*>ARtflMfrf y^A<^&< t i> 
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-*££tf i n®t . xxmmfaxx<?&%< fc *>- 

mmiTM&z-thijm*. m^xj^m^m^ 

X I n«&tf S n«^< t ^-Tl.* 

m#mft>ti&. ivrtwjfiktzts\vzt> i nig&tf s 

10 [0040] =5rt>. I nSftlXS ngt<^^< t i>— * 

s-**^<rt> i Tommm-zzkimmwi 

[0041] Sf*oo^ifiaS^J«^tt!|tt:ffi^$ix 

. mm&nt-ttcz srfflvK i tojs 
\m-x-hh$mi&c\.\ 

[ 0 0 4 2 ] $ I n-a^jl&^&tf S n^*S?$- 

vmmn wrtazis ^x i>m£.mfczti& to-cii* 

•fr^r* 1 ^. m£4 >iSVJ*&^?RTfmixXitim 
0. H2ifii^J:dft«Wi*WlW-4ii:]Wff4L 

w&.^-mttf'hzzi Tom*mx.t>tix^&tz 

aa^^mWt^tSaiS i t «k S E L^^Fc^^Sr 
BSitr & i t * . E L3g?tf)*&£ « 

[0043] *H«7)ttW&tf^l±!8£|iB£;£*l.& to 
50 fl6*<7)Sg®i&SHB^$Jfi*^^i > i<Of«x{f. m& 
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S . HTtti* Sffcht D£tt?> 

$m®£ ) £&tiL%tih-n<r>wm*m i s&s t nf 
ff^kt-rs. m%m*zmi.\ mmTm.Lt: 

=5r«aWk LT. f&3!^f&3fcLfcft£8l2m©f £il 

[0045] *3WK?)E L#ptti. i§BH&*gJia\ 
I n 2 O30>ifflj£2:#U *^iSr^fiSSSr^rr& I nt 
OatSStS nAWS^TV^S^tSfB^^S I TO 

s^fitffiifijL/cv^rtSWifc. ««b%*sis<o«$*j6i 
Ji3<9/h$v^ffigk*^ltjR3*uO^ I TOjgfcfii 
[0046] jMJ&Wltit. Zff)X o frfi&fco I TO 

fc, AZO (AiaamZnO) . SnOi&ftfHTO 
^■ftlliZ&^X^ f«£Jl5fcfE»§*l.T^£ITO|g 

( zomm ) j^^Hisfcffissixs x 0 izmm~& . 

[004 7] =5ri>. it£«5fc:ie«3;h/O^ITO|g 30 
JEW«>ITOJ«\ ITOIgJ^k^aa^WSJi. 

^HB^^Itt^Si: LTtt. Mg-Ag^i. Al&i:' 

z^mmzmrnmn. mmw&x'*??v>rm%b-iz 

[0048] mmrtmh fsosESiu. 

t*. immwmm<r>^'?tix'S>-?xi>£\,\ 
?mm<r>mmk^h%&£.\i.. mimmt. mm 40 

zti*:n : mmkfrt>mfSL-rzztti s x'Zz. ^-m 
nmhimnttftfrhftm-hziiifiX'Zh. mm. 

3m$ywm#*. MTDATA^irio^iR-rsi 
nmmmM±. hu^yuyr^s- 

TPD3rfc'±'jjejfct&.rfc#-e£S. «^ 
*§5i*Jlfc:{±. sKU B e b q 2 *k'J: 

t^tifix'^h. z.tit>mm<?>&m\i. n^mmm. 
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^if^m^mm^x^ix^timm-tz tffxz 

[ 0 0 4 9 ] sM3, l&ftEtf&fclSV^K £2B©i 

2mm<ommmui. mmm%b\ 3%&<%%ae 

[0050] 

[ 1 Tomnmm *mmx\s.. hi-c*u:J:3 
u tytf^xmLkizUTwx o iz lx&oll 
[oo5i] *$maTwnLtzfsmimz\£. ssjus 

y y hfctt. I nXtf S ni^OSO^-C^iitS I n 
-Sn^J:0^{)«^. ifc. CicojSl^a 

M&tt. JH^W<-rtt 1 0- 6 P a(0K^SKJE^ 

3\z-rzzt<?)X'ZZM£.x>7iz£ m&znx^ 
asm-t&ztwxzz. #xm*Mi. Ar^rx. t 

[0052] 9~y-v h(r>±jj0>mfen&M£-tfyXm 

^&t&zti?tmit>tix^h. me^atrti, jas 
mm^xmmtt:. 

[ 0 0 5 3 3 fra, sfiw^ttt. mgoinntA 

^ttST. ««H«d tS^ftS** mrtZ z\ b tz£ 

0. &mmm£&zi-zktfx'zz>. zmmmm, 
izx*}^ wmm*±.izwzzhtzmsi<r*mwT)i>3 

[0054] *mmx\±. &±<r)<Xcr&m? I TOjg 

tfyxm&zmmLHizimLtiik. mwfetwia 
tsmizx v#7xmL£#7xm.%g.izimit:. 
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[0055] gWC. ffSUfcfcJ: oTS^* yA-fl 
*lO-«Pa0*^*T*»UtfL #XSAS%fc«k 

WN'-rtWK^g^ 1 0 * P a i: U Stt@5g&fcJ3r£ 

[ 0 0 5 6 ] £ d LT#7*S«<9«lffi£x.y^y7X 10 

m&TM-S LtiMiZtfX £®A LX , 

<DK£g£l 0- 3 PafcLt. iKWC. 01 3£5ji-tX 

tmvt:. -e<o*g*. ftmw. o. lumvmz < i 20 

TOM<OBlraol8S{C*tL-C80~9 0%<OSS) TB 

[ 0 0 5 7 ] i^rt^Wfc H t*ftTJgj£Lfc I 

JL ^i-C«BSL5:V^ 06fciSL*:XtSlHH»r0i; 
HQ'HtXSlllHJfHA^^ii^. 3l#£wt. 01 3fc 

SflfWig^i: fc tHrta5«<^BS±fc^L-C . fl 30 

[ 0 0 5 8 ] i d LX. ^XSeccD^SLhtc. ^aug 
Xt^BJf i^&S I TOK#Jgj£3ii;fc. I TO 

t. 3wm«c»«8*ufe i Tomi. is-hmms 

[EL*W»t] *S3tWC«. 03K*3;h.£*« 

JOSrSjgSBSeUOi:. 3t>HBKI|2 02:. tiEL 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To make the specific resistance and surface 
roughness 

of ITO(indium tin oxide) film be lowered and also to prepare EL elements 
showing longer life span and small electricity consumption. 

SOLUTION: This ITO film comprises (A) an internal layer where crystal face 
of each crystal is oriented in the film thickness direction and (B) a surface 
layer where each crystal has not crystal face oriented in the film thickness 
direction and layer thickness is small. As the ITO film has small sheet 
resistance in both the internal and surface layers, the sheet resistance of the 
whole of film becomes small. The surface roughness becomes small. As EL 


elements using the ITO film is difficult to be deteriorated, the elements have 
long life span. The electricity consumption of the elements in electrode layer 
becomes small. 
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